The subunit structure of the follitropin (FSH) receptor. Photoaffinity labeling of the membrane-bound receptor follitropin complex in situ.
Human follicle-stimulating hormone (hFSH) was acylated with N-hydroxysuccinimidyl-4-azidobenzoate (HSAB) and radioiodinated (55 microCi/micrograms) for use as a photoaffinity probe to investigate the subunit structure of the FSH receptor in calf testis. After incubation with the photoaffinity probe and photolysis with UV light, the cross-linked hormone-receptor complex was solubilized from the membrane and subjected to sodium dodecyl sulfate-polyacrylamide gel electrophoresis in the presence and absence of the reducing agent dithiothreitol. Autoradiography of the polyacrylamide gels revealed two major bands, 64 kDa and 84 kDa. These were equivalent in molecular mass to those observed in a previous study (Branca, A. A., Sluss, P. M., Smith, A. A., and Reichert, L. E., Jr. (1985) J. Biol. Chem. 260, 9988-9993) in which performed hormone-receptor complexes were solubilized with detergent prior to formation of covalent cross-linkages through the use of homobifunctional cross-linking reagents. Reduction with dithiothreitol resulted in the loss of radioactivity from the 84-kDa band with a concomitant increase in the intensity of the 64-kDa band. Since dithiothreitol increases the dissociation of intact radioiodinated azidobenzoyl-FSH into subunits, it is suggested that the conversion of the 84-kDa band to the 64-kDa band by dithiothreitol is due to the loss of non-cross-linked hFSH subunit from the 84-kDa band and that the two bands observed after photoaffinity labeling arise from covalent bond formation between hFSH and a receptor subunit having a relative molecular weight (Mr) of 48,000. In addition to the predominant photolabeling of the receptor to yield the 64-kDa and 84-kDa bands, several other, less intense bands (54 kDa, 76 kDa, 97 kDa, and 116 kDa) were also consistently observed on autoradiographs. The appearance of all bands, however, was inhibited by the inclusion of unlabeled hFSH in the initial binding incubation mixtures. The results of this study indicate that the calf testis FSH receptor has a multimeric structure containing at least one 48-kDa subunit and suggest the presence of other nonidentical receptor subunit proteins.